Conceptual models that involve diagrammatic representation of patterns of geologic site conditions, geological origin or developmei of coal environments, or regional ground-water flow in coal mine arec are an indispensable means of obtaining a perspective on coal mining and its effect on ground water. For example, Caruccio and others (1977) suggested that a conceptual model based on a map of paleoenvironments would be an effective tool for estimating the areas in the eastern United States where acid mine drainage is most likely be severe. Thus, a map of paleoenvironments in the eastern United States, together with a geologic map, allows identification of many < the regions having the potential to yield severe acid mine drainage < neutral drainage with high sulfate concentrations. Another example would be conceptualizations represented by hand-drawn diagrams of th< patterns of ground-water flow or subsurface contaminant movement in ; area of existing or proposed mining. The diagrams can take into account the presumed effects of geologic stratification, fractures, faults, and other complexities in a semiquantitative manner.
When the term "model" is used in the context of determining hydrologic or hydrogeochemical effects, it normally refers to a mathematical method whereby effects of adding or taking away somethii can be computed. For prediction of the effects of coal mining on ground water, four main categories of models exist: ground-water f! models, models for the chemical evolution of water in spoil (hydrogeochemical model), models for the transport of contaminants i subsurface zones (subsurface transport models), and models for effec of ground-water inputs to surface water (ground water-surface water models). The last category can have models pertaining specifically the effects of water flow on quantity or to the effects of ground-wa inputs on surface-water quality.
Mathematical Models Ground-Water Quantity
The use of models to predict effects on ground-water quantity is accepted technique for two-dimensional applications, and several well-documented computer models are available (e.g., see Bachmat and others 1978, Prickett and Lonnquist 1971, Trescott and others 1976). Three-dimensional computer models are also available (Trescott 1975) but, to date, applications to field problems are few because good fi data in three dimensions (e.g., lateral versus horizonal gradients) needed. In order to use these models effectively, new types of observation wells, such as discussed by Pickens and others (1978), n be designed so that water-level information in three dimensions can collected inexpensively.
So far, only a few mathematical models have been used to predict the effects of coal mining on ground-water quantity. Existing applications have been directed either at (1) assessing the local 01ound-water conditions within, below, and around the mined land.    The modeling effort must consider
			apparent specific yield; because the
